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ADDENDUM

Results

Revigsed Pulse Loading Determination (August 1982)

‘-\__%> The

magnitude of the maximum pulse loading situation within the STLM was

reinvestigated_based on the following change of inputs.

El Monte) in the STLM is replying at its maximum rate of 5000 pp/s

regquired

a) >It was assumed that the victim transponder (previously defined as
This

as follows:

a redefinition of the aircraft within this service vol

Number Al% Interrogation Number of
Location of A/C 7 (feet) Rate (pp/s) Interrogators
Ground 50 / 0 40 1
Final 6 below 2000 40 2
Intermediate 26 2000-4000 , 16 2
Stack 55 / above 4000 16 2
Initial 55 above 4000 16 2

b))~ The uplink interrogator loading was calculated at distances of

22, and 7 nmi. The interrogator at 22 nmi was in the narrow band mode. At 7

nmi the interrogator was wide band. Beacon transponder squitter rates of 700

and 1350

will be used.

—— T p) %L

¢c) The following minimum uplink and downlink power density

requirements was used:

examined

Uplink Downlink Distance
-80 aaw/mg -83 dnw/mg 7 nmi (wide band)
-87 dBW/m -93 dBw/m 22 nmi (narrow band)

d) Receiver thresholds of -20, -14, -9, -6, 0, and +6 dB will be

in both the uplink and downlink cases. -t
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e) Two blocks of channels from the Amsterdam channel plan was tested
in the STIM. First, channels within 5 MHz of channel 24X; second, channels
within 5 MHz of channel S0Y.

A
777 tThe results reflect two types of pulse loading interactions:_

- e

1;€;Undesired interrogations at a transponder from aircraft operating
in a different service volume but transmitting on a frequency within the
victim trangponder's receiver bandwidth (air-to-ground logging)5

2.\30ndesii;a“;;;iies and squitter received aiﬂih_;;;;;rogator from a
transponder servicing a different service volume but transmitting on a
frequency within the victim interrogator's receiver bandwidth (ground-to-air
1oading)v\

The interrogation loading on a transponder at El Monte, California, with

the desired signal interrogator (aircraft) at 22 and 7 nmi for channels 24X
and 90Y, respectively is provided in TABLES 5A, 5B, 6A, and 6B. The loading
as noted in the tables is separated vertically into that which comes from
cofrequency or adjacent-frequency undesired sources and whether the
interfering interrogators are operating in the enroute or precision mode,2
The horizontal separation of the data in the tables reflects the relative
power level between the desired and undesired interrogations at the
transponder receiver input terminals, JNote that with the exception of the one
row marked "total individual pulses,” the numbers in the tables represent

interrogations not individual pulses.

If one considers an enroute/precision system, a transponder receiver with
a relatively wide bandwidth (£ 3.5 MHz) and with a -20 dB threshold level, the
maximum number of individual air-to-ground pulses to be considered in a pulse
loading analysis is 72,832 (see TABLE 5A). If the threshold level is higher

3precision mode was aﬁéumad for aircraft in final approach within 7 nmi
of the runway and those in takeoff.
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than -20 dB (i.e., -18 dB), this maximum number would be a bit smaller,
perhaps 71,592 as an estimate by interpolation,

The reply loading on an aircraft operating in the service volume of a
DME/P transponder at El Monte, California, for various conditions of "“demand
loading" is provided in TABLES 10A through 13B. Demand loading refers to the
potential for the idle reply rate of a transponder to be gset at some value
below 2700 replies/second (e.g., 1350 or 700), and that this reply rate would
increase above that idle rate only when required in order to service
additional aircraft in the service volume, The advantage of demand loading is
that it could remove a gignificant amount of unnecessary squitter from the

electromagnetic environment.

TABLES 10A through 13B are organized in a similar manner to TABLES 5A
through 6B with the loading separated by that which comes from cofrequency or
adjacent-frequency sources and also separated by relative desired- and
undesired-signal power level at the interrogator input terminals. Note that
in TABLES 10A through 13B, the loading numbers represent replies and squitter,
not individual pulses, with the exception of the last row marked "total

individual pulses.”

The data reflected in TABLES 10A through 13B indicates that for an
enroute/p;ecision system, an interrogator with a relatively wide bandwidth
while operating in the precision mode (t 3.5 MHz) and with a -20 dB threshold
level while in final approach or takeoff, the maximum number of individual
ground-to-air pulses to be considered in a pulse loading analysis is 107,100
pulses per second (see TABLE 10A) when demand loading is not considered. 1If a
demand loaded DME/P system is introduced throughout the STLM, with an idle
reply rate of 700 replies/second, the pulse-loading situation reduces to
79,800 pulses per second (see TABLE 12A). This situation is somewhat less
severe for an aircraft operating in the same service volume but in tha enroute

mode (i.e., narrower bandwidth, higher threshold).
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